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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  cf  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hainrds  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
Inspections.  Detoiled  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  tlw  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  enses  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  tfie  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  tti.it  the  condition  of  a  dam  depends  on  numerous  end 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  thes**  conditions  be  prevented  or  corrected. 

Phase  I  inspections  ore  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  tire  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a  measure  of  relative  spillway  rapacity  and  serves  as  an  aid  in 
determinmo  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con- 
siderinq  the  sizr  of  the  dam,  its  general  condition  and  the  downstream  doinaqe 
potential. 


PHASE  I  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam:  Township  Line  Dam 

State  Located:  Pennsylvania 

County  Located:  Chester 

Stream:  East  Branch  Chester  Creek 

Coordinates:  Latitude  39°  S9.1',  Lonqitude  73°  34.3' 

Date  of  Inspection:  June  12,  1979 


ASSESSMENT 

Township  Line  Dnm  is  nn  earth  embankment  approximately  S30  feet  long  with 
a  height  of  34  feet  and  crest  width  of  10  feet.  The  dam  is  located  immediately 
west  of  Township  Line  Road  about  2  miles  northeast  of  West  Chester,  Pennsyl¬ 
vania.  The  dam,  oriqinally  constructed  to  impound  and  supply  water  for  the 
Borough  of  West  Chester,  is  presently  beinq  used  for  recreation,  flood  abatement 
and  maintenance  of  a  minimum  discharge  into  the  Last  Branch  of  Chester  Creek. 

The  concrete  Dgee  spillway  has  a  crest  width  of  Ml  feet  and  is  located  at  the 
south  dnm  abutment.  The  spillway,  for  this  "Intermediate"  si/e,  "High"  hazard 
dam,  is  capable  of  discharging  48  percent  of  the  PMF  without  overtopping  of  the 
earth  embankment .  A  review  of  the  hydrologic  analysis  indicates  that  the 
embankment  would  he  overtopped  by  0. IS  feet  for  about  2  hours  durinq  a  flood 
eq'ial  to  '>0  percent  of  the  PMF  .  It  is  considered  unlikely  that  the  dam  would  fail 
during  this  event;  therefore,  the  spillwav  is  classified  as  "Inadequate", but  not 
"Seriously  Inadequate". 

Based  upon  visual  observations,  review  of  the  information  obtained  from  the 
Pennsylvania  [Vpartment  of  f  nvironmental  Resources,  Division  of  Dam  Safety,  and 
conversaf ions  with  the  Owner's  representative.  Township  Line  Dam  is  considered  to 
be  in  fair  condition.  However,  the  detection  of  potentially  unstable  conditions  at 
this  site  was  severely  restricted  due  to  thick  vegetation  covering  the  entire 
embankment.  Conditions  which  require  further  investigations,  maintenance,  or 
mnmtorinq  are; 

a.  F  anilities 

1.  The  capacity  of  the  spillway  should  be  increased  in  accordance  with 
the  results  of  further  hydrologic  and  hydraulic  studies. 

2.  The  thick  vegetation  and  trees  should  be  removed  from  the  embank¬ 
ment  crest  and  slopes  under  the  guidance  of  an  engineer.  If  any 
signs  of  distress  such  as  seepage,  sloughinq  or  cracking  are  revealed, 
the  stability  of  the  embankment  should  be  reevaluated  by  a  licensed 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
TOWNSHIP  LINE  DAM 
NDI  I.D.  NO.  PA  00625 

SECTION  I 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  darns  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine  if  the  Township 
Line  Dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project  (Based  upon  information  obtained  from  the  Pennsyl- 
vania  Department  of  Environmental  Resources  (DER),  Division  of  Dam  Safety, 
Harrisburg,  Pennsylvania  ). 

a.  Dam  And  Appurtenances.  Township  Line  Dam  is  an  earth  embankment, 
approximately  *JJ0  feet  in  length  with  a  maximum  heiqht  of  34  feet.  The  dam 
impounds  a  reservoir  with  a  surface  area  of  65  acres  and  a  storaqe  capacity  of  597 
acre-feet  at  normal  pool.  Thf  top  of  the  dam  is  about  1(1  feet  wide  and  the 
downstream  slope  is  2  horizontal  to  1  vertical  (2H:1V).  The  upstream  slope  is 
2.5H:1V  from  the  dam  crest  to  a  5-foot  wide  Perm  at  Elevation  408. 0  and  below  the 
berm  the  slope  is  3H:1V.  The  upstream  slope  is  protected  by  an  lR-inch  thick  laver 
of  hand  placed  riprap  from  the  berm  to  Elevation  418.6.  The  embankment  is 
composed  of  an  impervious  central  core  with  an  outer  st>ell  of  semi-perviour  rolled 
earth.  The  central  core  is  10  feet  wide  at  the  dam  crest  and  has  side  slooes  of 
1H:4V.  A  key  trench  of  impervious  material  extends  the  impervious  core  to 
underlying  bedrock  and  has  side  slopes  of  1H:1.75V.  A  concrete  corewall  which 
extends  to  foundation  bedrock  is  located  along  the  centerline  of  the  key  trench. 
The  corewall  is  4  feet  wide  at  the  base  and  reduces  to  1-foot  wide  at  the  top  with 
varying  side  batters  which  are  dependent  upon  the  height  of  wall.  A  qrout  curtain 
consisting  of  one  row  of  grout  tubes,  3  feet  center  to  center,  extends  below  the 
concrete  corewall  and  about  15  feet  into  bedrock.  A  two  foot  deep  toe  drain  is 
buried  beneath  the  rock  fill  toe  of  the  downstream  slope.  The  outlet  for  the  drain 
consists  of  a  6-inch  vitrified  clay  pipe  which  discharges  to  either  the  reservoir 
outlet  channel  or  to  an  8-inch  vitrified  clay  pipe  draining  into  the  East  Branch  of 
C'hester  Creek. 

The  reinforced  concrete  Ogee  spillway,  constructed  at  the  south  abut¬ 
ment,  is  5(1  feet  wi<1e  and  has  a  6-foot  drop  from  the  weir  crest  (Elevation  414.0)  to 
the  downstream  apron.  Concrete  training  walls  form  a  40-foot  long  approach 
channel  having  n  12-inch  thick  concrete  invert  which  slopes  from  Elevation  409.0 


(32  feet  upstream  of  the  spillway  crest)  to  Elevation  411.0  (approximately  4  feet 
upstream  of  the  spillway  crest).  The  concrete  lined  wasteway  channel  extends  105 
feet  downstream  from  the  spillway  crest  on  an  0  percent  slope.  The  channel 
reduces  in  width  from  50  feet  to  15  feet  and  directs  overflow  into  a  concrete 
cascading-step  energy  dissipator.  The  7-step  cascade  drops  about  0.5  feet,  and  is 
provided  with  a  20-foot  long  concrete  plunge  pool.  The  remaining  220  feet  of  the 
wasteway  channel  consists  of  a  riprapped  trapezoidal  section  directing  discharge 
into  the  Fast  Branch  of  Chester  Creek. 

A  stone  masonry  and  reinforced  concrete  intake  structure  founded  upon 
bedrock  is  constructed  at  the  toe  of  the  upstream  embankment  slope.  Two  24-inch 
cast  iron  inlet  pipes  controlled  by  hand  operated  gate  valves  are  located  in  the 
tower  at  Elevation  400.0  and  Elevation  407.0.  A  24-inch  diameter  qated  reservoir 
drain  is  located  at  the  base  of  the  intake  structure  at  Elevation  388.0.  All 
discharges  from  the  tower  flow  through  a  42-inch  diameter  outlet  conduit  which 
terminates  122  feet  downstream  at  a  concrete  headwall.  The  outlet  conduit 
discharges  into  a  riprapped,  trapezoidal  channel  leadinq  to  the  wasteway  channel. 

b.  L ocnt ion.  Township  Line  Oam  is  located  on  the  East  Branch  of  Chester 
Creek  about  5  miles  northeast  of  the  Borough  of  West  Chester.  The  dam  is 
situated  in  West  Goshen  Township,  Chester  County,  Pennsylvania  and  is  shown  on 
th^  USGS  Quadrangle  entitled  "West  Chester,  PA"  at  coordinates  N  39°  59.1',  W 
75  34.3'.  A  regional  location  plan  of  Township  Line  Dam  is  enclosed  as  Plate  1, 

Appendix  E. 

C.  Size  Classif icat ion.  The  maximum  height  of  34  feet  and  maximum 
storage  capacity  of  1,15(1  acre-feet  place  Township  l  ine  Dam  in  the  "Intermediate" 
size  category. 

d.  Hazard  Classif ient ion.  Township  Line  Dam  is  located  about  2  miles 
upstream  of  Milltnwn  Reservoir  on  the  East  Branch  of  Chester  Creek.  A  failure  or 
overtopping  of  the  Township  Line  structure  would  allow  flood  waters  to  discharge 
into  the  downstream  impoundment.  This  might  cause  failure  or  overtopping  of  the 
Milltown  Darn  and  result  in  the  possible  loss  of  many  lives  and  extensive  property 
damage  in  the  community  of  Milltown.  Therefore,  the  dam  is  in  the  "High"  hazard 
category. 

e.  Ownership.  Township  Line  Dam  is  owned  by  the  Borouqh  of  West 
Chester,  1 5  South  t  liqh  Street,  West  Chester,  PA.  Accordinq  to  Mr.  David  Hughes, 
Manager,  West  Chester  Municipal  Water  Authority,  negotiations  are  currently 
under  way  to  sell  the  dam  site  to  Chester  County  for  use  as  a  possible  park  area. 

f.  Purpose  of  Dam.  The  dam,  originally  constructed  to  impound  and  supply 
water  for  the  Borough  of  West  Chester,  is  presently  being  used  for  recreation, 
flood  abatement  and  maintenance  of  a  minimum  discharge  into  the  East  Branch  of 
Chester  Creek. 

g.  Design  And  Construction  History,  Township  Line  Dam  was  designed  hy 
1.5.  Walker,  Consulting  Engineer,  Phi Indelphia,  PA,  and  was  constructed  by  William 
Steele  and  5on  Company.  The  construction  began  in  .>ily,  1934  and  was  completed 
in  December,  19  55. 
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The  Dl'R  files  contain  monthly  construction  proqress  renorts  submitted 
by  the  desiqner  to  Mr.  Charles  M.  Ryder,  Secretary,  Water  A  Power  Resources 
Board,  Commonwealth  of  Pennsylvania  and  a  number  of  field  inspection  reports 
prepared  by  Mr.  C.K.  Weigle  of  the  Water  A  Power  Resources  Board. 

The  only  significant  desiqn  change  reported  in  the  correspondence  is  Mr. 
Walker's  decision  to  construct  the  concrete  spillway  channel  and  training  walls  with 
steel  reinforcement,  expansion  joints  and  larger  pour  sections.  The  design  change 
was  approved  by  Mr.  Ryder  provided  that  weep  holes  he  incorporated  through  the 
training  walls  and  spillway  slabs.  Sketches  indicating  tlie  spillway  redesign  are 
included  in  the  OCR  files. 

During  a  site  inspection  on  May  21,  1935,  the  State's  representative,  Mr. 
Weigle,  noted  that  tt>e  fill  in  the  core  trench  was  beinq  hand  placed  and  then 
moistened  using  buckets  of  water  splashed  across  each  lift.  He  further  noted  t!w» 
presence  of  solid  ridges  and  water-filled  depressions  in  the  fill  surface;  the 
depressions  being  filled  with  loose  material  prior  to  rolling.  Mr.  Weigle,  in  his  field 
notes,  and  Mr.  Ryder,  by  letter  to  Mr.  Walker,  directed  that  each  lift  be  evenly 
spread  and  rolled  using  the  proper  equipment  and  that  water  supply  lines  be 
installed  to  sprinkle  the  embankment  as  necessary.  The  designer  replied  by  letter 
that  the  poor  construction  metlmds  were  being  employed  in  his  absence  and  that 
proper  procedures  would  be  used  in  the  future  by  the  contractor. 

There  is  no  record  of  post -construction  changes  at  the  site. 

h.  Normal  Doerating  Procedures.  According  to  the  Owner's  representative 
t tie  reservoir  is  normally  maintained  at  or  near  the  spillway  crest  elevation.  Inflow 
occurring  when  the  reservoir  is  at  or  above  the  spillway  crest  elevation  is 
discharged  over  the  spillway.  The  outlet  works  are  operated  as  required  to 
maintain  a  minimum  'ischarqe  into  tt*e  fast  Branch  of  rhester  Creek. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  above  the  dam  is  2.9  square  miles,  as 
taken  from  information  provided  by  Df  R  and  verified  on  topographic  maps. 


b.  Discharge  at  Dam  Site,  (cfs) 

Maximum  Storm  of  Record 

Spillway  Discharge  (Reservoir  at  Top  of  Dam) 

c.  novation,  (feet  above  MSI,' 

Spillway  Crest  (normal  pool) 

Low  Point  Top  of  Dam 

Design  Top  of  Dam 

Reservoir  Drain  Invert  (24"  inlet) 

Reservoir  Drain  Invert  (42"  outlet) 

Streambed  at  Toe  of  Dam 


Unknown 

2,80(1 


414. n 
419.7 
42(1.0 
388.0 
386.3 
386.0 


p 

.  J 
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d.  Reservoir,  (miles) 

l  enqth  of  Normal  Pool 

l  enqth  of  Maximum  Non-Overtopping  Poo! 

e.  Storage,  (acre-feet) 

Normal  Pool,  novation  414.0 
Design  Top  of  Dam,  Elevation  420.0 

f.  Reservoir  Surface,  (acres) 

Normal  Pool,  novation  414.0 
Design  Top  of  Dam,  Elevation  420.0 


0.80 

1.30 


597 

1,150 


65 

124 


q.  Dam  Data. 


Type 

Length 

Height 

Crest  Width 

Side  Slope  (upstream) 


Compacted  earth  embankment 
530  feet 
34  feet 
10  feet 

2.5V »: IV  Dam  crest  to  F  lev.  408 
3H:1V  Lie v. 408  to  the  toe  of  slope 


Side  Slope  (downstream)  ?H:1V 

7nninq  Impervious  core  and  semi-pervious  shell 

Cut-Off  Impervious  key  trench  and  concrete  core  wall 

Grout  Curtain  Single-row  grout  curtain  extending 

15  feet  into  bedrock 

Toe  Drain  6-inch  VCP  in  gravel  at  downstream  toe 


h.  Diversion  And  Regulating  Tunnel, 
Does  not  apply  to  this  site. 


i.  Spillway. 

Type 

Width 

Crest  Elevation 
Gates 

Upstream  Channel 
Downstream  Channel 

j.  Regulating  Outlets. 

Type 

Length 

Closure 


Concrete  Ogee  Weir 
50  feet 
414  feet  above  MSL 
None 

Reinforced  Concrete  Approach 
Reinforced  Concrete  Channel 


42-inch  cast  iron  pipe 
112  feet 

42-inch  hand  operated  gate  valve 
in  the  intake  tower 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design 

n.  Data  Available.  The  information  available  for  review  of  Township  Line 
Dam  includes  the  following  'all  information  contained  in  the  DER  main  office  files 
in  Harrisburg,  Pennsylvania!: 

1.  "Application",  "Report  upon  the  Application"  and  "Permit"  to  con¬ 
struct  Township  Line  Dam;  1933. 

2.  Design  drawings  including  sketches  showing  the  spillway  redesign. 

3.  Construction  progress  reports,  photos  and  contractor’s  invoices. 

4.  As-Built  profile  of  Cornwall  and  grout  curtain. 

3.  Miscellaneous  correspondence,  inspection  reports,  construction 
reports,  etc. 

6.  Spillway  discharge  calculations  pursuant  to  addition  of  flashboards. 
Note:  Design  data  is  not  available. 

b.  Design  Eeatures.  The  design  features  are  described  in  Section  1.2. a. 
(Description  of  rVoject,  Onm  and  Appurtenances).  The  principal  design  features 
for  the  structure  ore  shown  on  Plates  2  through  3,  Appendix  E. 

2.2  obstruction 


The  construction  information  made  available  consisted  of  correspondence 
between  the  designer  and  the  Water  A  Power  Resources  Board,  Commonwealth  of 
Pennsylvania,  field  inspection  notes  by  a  State  representative,  sketches  of  the 
spillway  rrdesicjn  and  construction  progress  photos. 

2.3  Operation 


No  formal  operating  procedures  were  included  in  the  information  obta  ned 
from  DER.  The  Owner's  representative,  Mr.  David  Hughes,  stated  that  the 
reservoir  nutlet  works  are  used  for  flood  abatement  and  to  maintain  a  minimum 
flow  in  the  East  Branch  of  Chester  Creek.  Discharge  ration  curves  for  the  spillway 
and  outlet  conduit  are  unavailable  and  there  are  no  flow  or  water  level  measuring 
devices  present  at  the  site. 


2. ft  Evaluation 

a.  Availability,  All  information  made  available  was  obtained  from  DCR. 

b.  Adequacy.  The  available  information  (listed  in  Section  2.1. a)  combined 
with  visual  observations  durinq  the  inspection  and  conversations  with  the  Owner's 
representative  are  considered  adequate  for  a  Phase  1  invest iqat ion. 

c.  Validity.  There  appears  to  be  no  reason  to  question  the  validity  of  the 
data  obtained  from  OfR. 


SFCTION  3 


VISUAL  INSPECTION 


3.1  Findings 

n.  General.  The  field  inspection  of  Township  Line  Dam  took  place  on  June 
12,  1979.  At  tin*  time  of  inspection,  the  reservoir  water  surface  was  approximately 
two  inches  above  the  spillway  crest.  The  dam  was  found  to  be  constructed  in 
qeneral  conformance  with  the  available  drawings.  No  underwater  areas  of  the  dam 
were  inspected. 

The  observations  and  comments  of  the  field  inspection  team  .,ie  in  the 
checklist  which  is  Appendix  0  of  this  report.  The  appearance  of  the  facility 
indicates  that  tie*  dam  and  its  n(>purtennnces  are  not  well  maintained. 

h.  Dam.  The  entire  earth  embankment  is  overgrown  with  heavy  brush  and 
tall  grass.  "7T  few  trees  up  to  2S  feet  tall  are  growing  on  the  downstream 
embankment  slope  adjacent  to  ttie  spillway.  The  hand-placed  riprap  on  the 
upstream  slope  exhibits  evidence  of  displacement  perpendicular  to  the  prevailing 
grade  line.  The  riprap  is  missing  rwi  ttv  i^istream  slope  from  tin*  dam  crest  to  tlx* 
water  line  in  the  vicinity  of  the  intake  tower  access  bridge.  It  is  apparent,  at  many 
locations,  that  tin?  riprap  had  been  reset  since  tin*  dam  was  put  in  service.  There  is 
no  evidence  of  uncontrolled  seepage  or  slope  misalignments,  however,  observations 
were  severely  limited  due  to  dense  vegetation.  Visual  inspection  of  the  structure 
was  limited  to  walking  in  a  foot  path  along  the  top  of  dam  and  inspecting  the 
upstream  and  downstream  slopes  at  randomly  selected  locations.  An  aerial  photo 
was  made  for  the  overall  view. 

An  estimated  discharge  of  0.1  cfs  was  observed  to  be  flowing  from  tin* 
ft?-inch  diameter  nutlet  conduit.  This  flow  could  tie  attributed  to  a  partially  open 
sluice  gate  or  seepage  collected  by  the  toe  drain  system.  The  fl-inch  diameter 
vitrified  clay  outlet  pipe  connected  to  the  toe  drain  system  and  located  in  the  old 
stream  tied  (according  to  t>ie  drawings!  could  not  be  found  fVirinq  the  inspection.  It 
appears  that  the  Township  I  ine  Nnnd  alignment  was  shifted  farther  downstream 
following  dam  const ruct ion  and  it  is  possible  that  the  outlet  pipe  was  buried  during 
this  reconstruction. 

c.  Appurtenant  Structures.  The  concrete  access  bridge  to  the  intake  tower 
is  in  qood  condition,  however,  the  steel  pipe  railing  is  severely  rusted  and  some 
sections  are  missing.  The  concrete  and  masonry  intnke  tower,  above  the  water 
line,  is  in  good  condition  with  no  indications  of  vertical  or  horizontal  misalign¬ 
ments.  The  gate  hoist  mechanism  could  not  he  observed  because  tbe  door  to  the 
intake  tnwer  was  locked  and  the  Owner's  representative,  Mr.  David  Hughes,  did  not 
have  the  key.  According  to  Mr.  Hughes,  the  gate  is  operated  periodically. 

The  concrete  Ogee  spillway  appears  to  be  in  fair  onndition.  There  are  a 
few  smnll  holes  noted  in  the  Ogee  section  and  there  is  evidence  of  slight  scour  of 


the  left  spillway  training  wall.  There  is  some  minor  cracking  in  the  concrete 
wasteway  channel,  however,  it  is  in  generally  good  condition. 


d.  Reservoir.  The  reservoir  perimeter  is  almost  entirely  wooded  with 
slopes  ranging  from  5  to  20  percent.  Reconnaissance  of  the  reservoir  disclosed  no 
evidence  of  significant  siltation,  slope  instability,  or  other  features  that  would 
significantly  affect  the  storage  capacity  of  the  reservoir. 

e.  Downstream  Channel.  Township  Line  Road  is  located  about  200  feet 
downstream  of  the  dam.  The  highway  spans  the  combined  wasteway  and  reservoir 
outlet  channels  on  a  reinforced  concrete  bridge.  The  bridge  consists  of  two  spans 
each  about  12.5  feet  wide  and  7.*)  feet  high.  There  were  no  obstructions  or 
accumulations  of  debris  noted  in  the  bridge  opening  at  tlie  time  of  inspection. 

Milltown  Dam  is  located  on  the  Last  Branch  of  Phester  Preek  about  2 
miles  downstream  of  Township  Line  [Tam.  The  stream  valley  between  the  two 
dams  is  narrow  with  moderate  side  slopes  which  are  primarily  covered  with  grass 
and  brush.  The  potential  hazard  area  is  located  around  the  periphery  of  the 
Milltown  Reservoir  and  downstream  of  the  dam  in  Milltown,  PA.  At  least  6  homes 
ore  located  arournl  the  Milltown  Reservoir  ond  about  If)  dwellings  and  commercial 
establishments  are  situated  in  the  valley  downstream  of  the  Milltown  [Tarn. 
Therefore,  about  16  homes  and  businesses  and  up  to  R0  people  could  be  affected  by 
floodwaters  resulting  from  failure  of  Township  Line  Dam. 


section  u 


OPERATIONAL  FEATURES 


4.1  Procedures 

Township  Line  Reservoir  is  used  to  maintain  a  minimum  discharge  in  the 
East  Rmnch  of  Chester  Creek,  for  flood  abatement  during  periods  of  high 
precipitation  and  for  recreation.  Under  normal  operating  conditions,  the  reservoir 
is  self  regulating.  The  pool  elevation  fluctuates  at  or  near  the  spillway  crest. 

According  to  the  Owner's  representative,  operation  of  the  reservoir 
outlet  pipe  for  storage  reduction  is  performed  in  conjunction  with  releases  from 
Marsh  Creek  Reservoir  situated  on  Marsh  Creek  about  10  miles  away.  Oefore 
anticipated  high  stream  discharges,  the  Chester  County  Water  Resources 
Authority,  owner  of  Marsh  Creek  Dam,  reduces  the  reservoir  pool  level.  The  West 
Chester  Area  Municipal  Water  Authority  is  notified  of  these  releases  and  then 
matches  nr  exceeds  the  additional  discharge  by  operation  of  the  sluice  gate  at 
Township  Line  Ham. 

4.2  Maintenance  of  Dam 

According  to  tlie  Owner’s  representative,  tfiere  is  no  maintenance 
program  for  tfie  dam.  However,  debris  obstructing  the  spillway  is  removed  ns  it 
accumulates.  The  Owners  nrc  aware  of  the  extensive  vegetative  growth  on  the 
embankment  and  its  deleterious  effect  upon  dam  stability.  However,  they  are 
presently  await incj  the  outcome  of  negotiations  for  transfer  of  dam  ownership  to 
Chester  County  before  implementing  removal  of  the  vegetation. 

4.3  Maintenance  of  Operation  f  anilities 

According  to  the  Owner’s  representative,  the  control  valves  in  the  intake 
tower  are  exercised  about  every  six  months  and  during  reservoir  pool  reductions; 
the  valves  are  repaired  as  reguired. 

4.4  Description  of  any  Warning  System  in  Effect 

According  to  the  Owner's  representative,  no  flood  warning  system  is  in 
effect  at  the  site.  The  West  Chester  Area  Municipal  Water  Authority  maintains  a 
USDS  rain  gauge  at  Milltown  Dam  about  2  miles  downstream  of  Township  Line 
Dam.  Therefore,  the  Owner  has  direct  information  concerning  high  rainfall  events 
ond  personnel  are  available  to  initiate  monitoring  of  the  Township  Line  Reservoir 
during  potentially  hazardous  conditions. 

4.r>  Evaluation  of  Operational  Adequacy 

The  l*eavy  vegetative  growth  covering  the  entire  embankment  should  be 
removed.  During  periods  of  heavy  rainfall,  the  dam  should  be  monitored  and 
downstream  residents  alerted  in  the  event  of  an  impending  failure. 

It  appears  that  the  dam  is  accessible  under  nil  weather  conditions  for 
inspection  and  emergency  net  ion. 
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segtion  * 


HYDRAULICS  AND  HYDROLOGY 


S.l  Evaluation  of  Features 

a.  Design  Data.  The  design  data  available  for  Township  Line  Dam  is 
limited  to  a  reservoir  staqe-storaqe  rurve  included  on  the  construction  drawings. 
Visual  inspection  of  the  existinq  facilities  indicates  that  the  dam  and  appur- 
tenances  appear  to  be  built  in  qeneral  conformance  with  the  available  construction 
druwinqs. 


The  Township  Line  Reservoir  watershed  is  a  fan-3haped  basin  with  a 
total  drainage  area  of  2.**  square  miles.  Elevations  range  from  SSO.O  in  the  upper 
reaches  of  the  watershed  to  414.0  at  the  normal  reservoir  level.  The  watershed  is 
composed  of  rolling  hills  typical  of  piedmont  topography.  The  communities  of 
Green  Hill,  Kirkland,  Morstein  and  Woodcrest  are  located  in  the  basin  and  the 
suburban  residential  developments,  associated  with  these  communities,  extend  over 
ttie  entire  watershed. 

h.  f  xperience  Patn.  According  to  tlw  Owner's  representative,  no  discharge 
or  reservoir  stage  records  are  maintained  for  this  site  nnd  no  estimate  could  he 
given. 


c.  Visual  Observations.  The  spillway  system  appenrs  to  be  in  good 
condition.  On  the  day  of  the  inspection,  there  was  no  evidence  of  materials  which 
could  obstruct  tlx*  spillway.  Observations  regarding  the  downstream  channel, 
spillway  and  reservoir  are  discussed  in  Appendix  B  nnd  Section  3. 

d.  Overtopping  Potential.  The  Spillway  Design  Flood  (SDF)  for  this 
"Intermediate"  si/e,  J,Hiqh"  hazard  dam  is  given  ns  the  Probable  Maximum  Flood 
(PVF)  based  upon  the  dam  height,  storage  capacity  nnd  hazard  potential. 

Ttw»  peak  inflow  and  outflow  rates  for  the  SDF  were  determined  to  he 
7,673  cfs  nnd  7,23s  cfs  respect ively.  Based  upon  the  hydro’ogic  analyses,  the 
spillway  is  capable  of  discharging  4R  percent  of  the  PMF  with  nut  overtopping  of 
the  embankment. 

e.  Spillway  Adequacy.  A  review  of  the  hydroloqir  analysis  indicates  that 
the  embankment  would  be  overtopped  by  a  maximum  of  0.1b  feet  for  about  2  hours 
Airing  a  flood  equal  to  '>0  percent  of  the  PMF.  Since  it  is  considered  unlikely  that 
the  embankment  would  fnil  during  this  event,  the  spillway  is  classified  as 
"Inadequate"  but  not  "Seriously  Inadequate". 


SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

n.  Visual  Observations.  The  entire  embankment  is  heavily  overgrown  with 
brush  and  tall  grass.  A  few  trees  with  trunk  diameters  up  to  12-inches  are  growing 
on  tiv*  downstream  slope  adiacent  to  the  spillway.  The  tree  roots  may  increase  the 
seepaqe  potential  through  the  embankment  and  uprooting  of  the  trees  by  high  winds 
could  cause  substantial  volumes  of  embankment  material  to  be  displaced.  There 
were  no  indications  of  downstream  seepage,  slope  misalignments  or  other  unstable 
conditions  noted  during  the  visual  inspection.  It  should  he  noted  that  the  detection 
of  potentially  unstable  conditions  at  this  site  was  severely  restricted  due  to  the 
thick  vegetation;  therefore,  until  the  overgrowth  is  removed  on  opinion  on  the 
stability  of  the  dam  can  not  be  made. 

b.  Design  and  Construction  Data.  The  embankment  cross-section  geometry 
appears  to  be  in  general  conformance  with  the  design  drawings  cross-section. 
Information  on  stability  analyses,  seepage  computations  or  sod  properties  is 
unavailable.  According  to  the  drawings,  the  embankment  was  constructed  with  a 
rock  fill  toe  end  VCR  drainage  system. 

c.  Operating  Records.  The  Owner  was  not  aware  of  any  operating  records 
associated  with  this  site. 

d.  Post  Const r ik- tion  Changes.  No  reported  oast  construction  changes  are 
included  in  the  information  provided  Pv  Df  R. 

e.  Seismic  Stability.  The  dam  is  located  within  Seismic  Risk  7one  1  of  the 
Seismic  Zone  Map  of  Contiguous  Stntes.  A  dam  located  in  Seismic  7one  1  is 
generally  considered  to  be  safe  under  any  evpected  earthquake  loading  conditions  if 
it  is  safe  under  static  loading  conditions. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 

7.1  Dam  Assessment 

n.  Safety.  The  visual  inspection  and  review  of  the  material  supplied  by 
DER  indicate  that  Township  Line  Dam  is  in  fair  condition  and  was  built  in  general 
conformance  with  the  available  drawings. 

The  spillway  is  capable  of  disrharqinq  48  percent  of  the  PMF  without 
overtopping  of  the  earth  embankment.  The  hydrologic  analysis  indicates  that  the 
embankment  would  be  overtopped  by  0.1  S  feet  for  about  two  hours  durinq  a  flood 
equal  to  SO  percent  of  the  PMF*.  It  is  considered  unlikely  that  the  dam  would  fail 
during  this  event,  therefore,  the  spillway  is  classified  "Inadequate",  but  not 
"Seriously  Inadequate". 

The  only  significant  deficiency  noted  during  the  visual  inspection  was  the 
thick  vegetation  covering  the  entire  embankment  which  severely  restricted  detec¬ 
tion  of  potent inlly  hazardous  conditions. 

b.  Adequacy  of  Information.  The  available  information  (listed  in  Section 
2.1. a),  combined  with  visual  observations  during  the  inspection  and  conversations 
with  the  Owner’s  representative,  is  considered  adequate  for  a  phase  I  investigation. 

c.  Urgency.  Eurtlwr  investigations  and  recommended  remedial  measures 
should  be  implemented  immediately. 

d.  Necessity  for  further  Investigations.  The  stability  of  the  embankment 
should  be  reevaluated,  if  any  signs  of  distress  are  revealed  in  the  embankment 
when  the  overgrowth  is  removed,  (totalled  hydrologic  and  hydraulic  studies  should 
be  marie  to  determine  measures  reguired  to  pass  the  PMF  safely. 

7.2  Rocommondat  ions  and  Proposed  Remedial  Measures 

a.  F  anilities. 

1.  The  capacity  of  the  spillway  should  be  increased  in  accordance  with 
the  results  of  further  hydrologic  and  hydraulic  studies. 

2.  The  thick  vegetation  and  trees  should  be  removed  from  the  embank¬ 
ment  crest  and  slopes  under  the  guidance  of  on  enqineer.  If  any 
signs  of  distress  such  as  seepage,  slough inq  or  cracking  are  revealed, 
the  stability  of  the  embankment  should  be  reevaluated  by  a  licensed 
professional  enqineer  experienced  in  the  design  and  construction  of 
dams. 

3.  The  exact  location  of  the  R-inch  diameter  vitrified  clay  outlet  pipe 
connected  to  the  toe  drain  system  should  be  determined.  The  pipe 
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should  he  regularly  inspected  to  detect  any  changes  in  discharge 
and/or  turbidity. 

4.  The  riprap  should  be  replared  where  necessary  on  the  upstream 
slope  of  the  dam. 

Operation  and  Maintenance  Procedures 

1.  A  program  should  be  initiated  for  removal  of  excess  vegetation  from 
the  embankment  on  a  regular  basis. 

2.  A  downstream  warninq  system  should  be  developed.  During  periods 
of  heavy  rainfall,  the  dnm  should  be  monitored  and  downstream 
residents  should  be  alerted  in  the  event  of  an  impending  failure. 
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RAINFAIL/RESERVQIR  RECORDS  Dam  owners  maintain  USGS  rain  gauge 


ITEM _ REMARKS 
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MAINTENANCE 

OPERATION  None 

RECOROS 


TEM  REMARKS 


As-Built  drawing  of  concrete  core  wall. 


Accompanied  by  Mr.  Dave  Hughes,  Manager,  West  Chester  Area 


EKBANKMtN 


The  8M  0  VCP  outlet  connected  to  toe  Locate  drain  &  monitor  discharge 

drain  system  could  not  be  located.  for  change  In  flow  or  turbidity. 

May  have  been  burled  during  road 
real Ignment. 
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The  sluice  gate  is  operable  and  Is  None 

exercised  at  least  once  every  six 
months  according  to  Owner's  represen¬ 
tative. 
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debris  In  bridge  opening. 
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population  is  about  80  people.  Implemented. 
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PPPM  THE  CHEST  OP  THE  CAM 
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OUTLET  CHAA/A/EL.  AT  THE  SP/LL  WA  V 
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ABOUT  300  FEET  DOH/MS7FEAM  OF  THE  DAM 
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TOP  OF  DAM  PROFILt  LOCKING  DOWNSTREAM 
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SITE  GEOLOGY 


TOWNSHIP  LINE  OAM 


Township  Line  Dam  is  located  in  the  Upland  section  of  the  Peidmont  physio¬ 
graphic  province.  Bedrock  at  the  site  is  a  Precambrian  gabbroic  gneiss  and 
is  designated  as  Baltimore  Gneiss  on  the  longitudinal  dan  section  presented 
in  the  design  drawings.  This  rock  unit  has  differentially  weathered  in-situ 
such  that  its  character  varies  from  a  hard  rock  mass  to  a  soil-like  material 
exhibiting  cohesion  an/or  granulation.  The  results  of  the  exploratory 
boreholes  at  the  site  indicate  that  the  depth  to  rock  ranges  from  10  to  ?8 
feet  below  the  ground  surface. 
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